The management of coexistent coronary artery and carotid artery disease is controversial. This was highlighted in a recent editorial in the British Heart Journal.I Carotid endarterectomy in patients with significant coronary artery disease is associated with a perioperative myocardial infarct rate of up to 15%. It has also been shown that the greatest long term risk to all patients who have carotid endarterectomy is posed by the complications of coronary disease.2 3 Similarly, coronary artery bypass graft surgery in the presence of significant carotid disease is associated with a 15% risk of perioperative stroke.4 We set out to investigate whether simultaneous combined coronary artery bypass graft surgery and carotid endarterectomy decrease these risks. Several studies have shown an association between history of stroke or transient ischaemic attack and carotid stenosis.5 Recently in a prospective randomised study of 470 men aged 68 years, the incidence of stroke, transient ischaemic attack, and all cause mortality during 10 years of follow up in relation to carotid stenosis was studied. The investigators failed to show an association between carotid stenosis and increased risk of stroke. Part of this lack of association was explained by the high mortality from ischaemic heart disease in men with severe stenosis.6
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In our unit, carotid endarterectomy and coronary artery bypass graft surgery are performed under one general anaesthesia. Carotid endarterectomy is performed before median sternotomy without cardiopulmonary bypass and without shunting. The endarterectomy incision is closed directly, with no patch. The wound is closed over an appropriate drain. Heparin in given before cannulation or just before division of the internal mammary artery if it is being taken down. 
Discussion
The management of patients with coexistent coronary artery and carotid artery disease is controversial and difficult. Many studies suggest that simultaneous combined carotid endarterectomy and coronary artery bypass graft surgery is the safest approach. The risk of perioperative stroke has been shown to be significantly higher in patients undergoing coronary artery bypass graft with carotid stenosis of more than 70% compared to patients without carotid stenosis. Similarly, a stroke rate of 8-9% in coronary artery bypass graft patients with angiographically documented carotid stenosis (> 70%) has been reported, compared to 1-3% in patients without carotid stenosis. 7 Here we discuss asymptomatic and symptomatic carotid disease in association with coronary artery disease.
ASYMPTOMATIC DISEASE
In the current series 40% of patients were asymptomatic, that is, they did not have a history of stroke or transient ischaemic attacks. One patient (4. 1 %) developed a transient neurological deficit. This is a lower incidence than in some reported series. A 9-2% incidence of transient ischaemic attack or stroke has been reported in coronary artery bypass graft patients with carotid stenosis, as compared to 1-9% risk in patients without carotid stenosis. 8 Hobson and colleagues reported a significant reduction in the overall incidence of ipsilateral neurological events after carotid endarterectomy in patients with asymptomatic lesions.9 A review of published reports indicates that all series reported on combined procedures are retrospective analyses except one prospective randomised trial reported by Hertzer et al. 7 In a prospective trial, 129 patients with unilateral asymptomatic severe carotid stenosis were randomised to either combined carotid endarterectomy and coronary artery bypass graft performed simultaneously (n = 71) or coronary artery bypass graft followed by carotid endarterectomy ("reverse staged", n = 58) during convalescence in the hospital or at a later date. The mortality in patients who underwent a combined operation was 4-2%, with a stroke rate of 2'8%, as opposed to a stroke rate of 14% (P = 0.042) with a mortality of 5-2% in the reverse staged group. The asymptomatic carotid atherosclerosis study (ACAS) showed that in patients with asymptomatic carotid stenosis of 60% or more, elective carotid endarterectomy will have a five year reduced risk of ipsilateral stroke.10 More recently, the National Institutes of Health abruptly ended the randomised trial of carotid endarterectomy versus medical treatment in patients with asymptomatic carotid disease because of the very significant advantage of surgery."I SYMPTOMATIC DISEASE For symptomatic patients, carotid endarterectomy provided superior stroke prevention in the presence of unilateral stenosis of more than 70%, bilateral stenosis of more than 50%, and internal carotid occlusion associated with more than 50% contralateral stenosis."2 These findings are confirmed by the North American symptomatic carotid endarterectomy trial (NASCET) 13 and the European carotid surgery trial.'4 From the Cleveland series,7 for the management of symptomatic 16ahangiri, Rees, Edmondson, Lumley, Uppal carotid disease, it was considered unethical to randomise the patients to combined carotid endarterectomy and coronary artery bypass graft surgery or coronary artery bypass graft followed by carotid endarterectomy because their risk for neurological complications seemed higher than in those with asymptomatic disease. Ninety nine patients underwent combined procedure, with a mortality rate of 6 6% and a stroke rate of 7 1%. The mortality and stroke rates in symptomatic patients are higher than in those with asymptomatic disease. This could partly be due to the increased incidence of atherosclerotic risk factors such as hypertension, diabetes, and a history of smoking in the symptomatic group as opposed to the asymptomatic group. Several studies have reported a higher incidence of left main coronary disease in patients with a history of transient ischaemic attack or stroke as compared to the asymptomatic patients with significant carotid stenosis. We found no significant difference in the incidence of left main coronary disease between the symptomatic and the asymptomatic group. This incidence is also higher in patients undergoing combined procedure compared with those undergoing coronary artery bypass graft surgery. The reason remains unexplained.'5 16 The timing of carotid endarterectomy in relation to coronary artery bypass graft surgery is an important issue. We believe that because of the increased risk of stroke in the presence of coexistent disease, combined simultaneous carotid endarterectomy and coronary artery bypass graft surgery should be the option of choice. Another option would be to perform carotid endarterectomy sometime before coronary artery bypass graft surgery. Twenty four out of 275 patients in the Cleveland series7 had carotid endarterectomy performed sometime before coronary artery bypass graft and they were considered to have "such acceptable cardiac parameters" that staged preliminary carotid endarterectomy could be done safely before coronary artery bypass grafting. One (4-2%) of the 24 patients sustained an ipsilateral hemispheric stroke after carotid endarterectomy and died of a myocardial infarct during the prolonged staging interval.
There are no data to specifically define and address these patients with "acceptable cardiac parameters". Perhaps patients with one or two vessel stable coronary artery disease would be appropriate candidates for preliminary carotid endarterectomy followed by coronary artery bypass graft. However, this seems a dangerous option given a myocardial infarct risk of nearly 15% in the staging interval.
Like most other groups, we apply the two team technique and perform carotid endarterectomy before coronary artery bypass graft surgery without cardiopulmonary bypass. We believe the institution of cardiopulmonary bypass in the presence of a carotid stenosis could cause cerebral hypoperfusion leading to stroke. In practice having two groups of surgeons operating simultaneously can be difficult. The advocates of carotid endarterectomy with cardiopulmonary bypass believe that hypothermia provides some cerebral protection. There are no data to support this in adults.
For the management of bilateral carotid disease we concur with the management of Carrel and colleagues,"5 that carotid endarterectomy should be performed on the side which contributes to the majority of cerebral blood flow first, and on the other side at a later date after the combined procedure. In the presence of total occlusion, carotid endarterectomy is not performed. A recent report on the outcome of symptomatic carotid disease in young adults suggests that patients with total occlusion have a benign prognosis.'7 To our knowledge, this is the largest series reported in Europe on the management of coexistent coronary and carotid artery disease.
Forty five per cent of our patients were identified in the last two years of the study. We believe this is because of the increased awareness by our team of this particular problem. We did not introduce a different screening process in the last two years of the study.
We have provisionally constructed an algorithm (figure) for the management of coexistent coronary artery and carotid artery disease. We conclude that in the presence of significant carotid disease in patients undergoing coronary artery bypass graft surgery, combined coronary artery bypass graft and carotid endarterectomy can be performed safely. Combined surgery avoids the costs of a second hospital admission, accelerates treatment of two different diseases, and eliminates the risks associated with the still present disease in the waiting period for the second operation. It is more comfortable for the patient who will have only one episode of anaesthesia and one hospital admission. 
